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[1]. , $R(r, t)$ $(R_{x}, R_{y}, R_{z})$ $r$




$l$ , (X, $\mathrm{Y},$ $Z$ )
$l_{\epsilon}= \frac{\mathrm{d}l}{\mathrm{d}s}=\sqrt{(X_{\epsilon})^{2}+(\mathrm{Y}_{s})^{2}+(Z_{\epsilon})^{2}}$ (3)
[2]. $l_{\epsilon}=1$ , $l_{\epsilon}>1$ $l_{\iota}<1$
.
(1) (2) [3].
, , (1) (2) [4].
[5].




$S_{\mathrm{y}}=-A \frac{\lambda_{I}}{\lambda_{R}^{2}+\bigwedge_{I}^{2}}\cos(2\Omega)\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}(2)$ , (4)
$S_{z}=s$ $- \frac{\lambda_{I}}{\lambda_{R}^{2}+\lambda_{I}^{2}}\tanh(2\Theta)$ ,
. ,
$\Omega=\lambda_{R}s-2(\lambda_{R}^{2}-\lambda_{I}^{2})t$ , $=\lambda_{I}s-4\lambda_{R}\lambda_{I}t$. (5)
$t=0$ .
$l_{s}^{2}=1+ \frac{4\lambda_{I}^{2}}{\lambda_{R}^{2}+\lambda_{I}^{2}}(A^{2}-1)$ [$\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}^{2}(2\Theta)$ $- \frac{\lambda_{I}^{2}}{\lambda_{R}^{2}+\lambda_{I}^{2}}$sech4 $(2\ominus)$ ]. (6)
. , $A=1$ , $A\neq 1$ .
Figure 1: Time evolution (left) and local stretch (right) for the stretched




Figure 2: Time evolution (left) and the local stretch (right) for the stretched









$S_{y}=A\cos 4t\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}2s$ , (7)
$S_{z}=s-\tanh 2s$ ,









Figure 3: Time evolution (left) and local stretch (right) for the loop type of




$|S_{s}|$ $|R_{r}|$ . ,
. (1)
(2) .
$\frac{\partial S}{\partial s}\cdot\frac{\partial}{\partial s}(\frac{\partial S}{\partial t})=0$,
(9)
$\frac{\partial R}{\partial r}$ . $\frac{\partial}{\partial r}(\frac{\partial R}{\partial t})=0$.




Figure 4: Time evolution (left) and local stretch (right) for the loop type of
vortex soliton (7) with (2) at $t=0,3,6,9,12$ for $A=0.5$ .
, $g$
$g=\sqrt{\frac{\partial R}{\partial r}\frac{\partial R}{\partial r}}$ . (11)
$r$ .
(1) , (2) .
$s=f(r)$ . (12)
(1) (2)







$R_{x}= \frac{\lambda_{I}}{\lambda_{R}^{2}+\lambda_{I}^{2}}\sin 2(\lambda_{R}f(r)-\omega_{R}t)\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}2(\lambda_{I}f(r)-\omega_{I}t)$ ,
$R_{y}=- \frac{\lambda_{I}}{\lambda_{R}^{2}+\lambda_{I}^{2}}\cos 2(\lambda_{R}f(r)-\omega_{R}t)\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}2(\lambda_{I}f(r)-\omega_{I}t)$ , (15)
$R_{x}=f(r)- \frac{\lambda_{I}}{\lambda_{R}^{2}+\lambda_{I}^{2}}\tanh 2(\lambda_{I}f(r)-\omega_{I}t)$,
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